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= The first prize of 10,000 roubles(imeni D. K. Chernov) was awarded to the 
following teams Professor S. Z. Bokshteyn, Engineer T. I. Gudkova, Doctor of 
Technical Sciences Professor Ae A. Zhukhovitskiy, Doctor of Technical Sciences 
Professor Se T. Kishkin and Engineer L. M. Moroz for the paper “Investigation 
of the diffusion and’ the distribution of components in a real metal by means of 
radioactive tracers". The work described in this paper represents experimental 
and theorectical work of fundamental importance on diffusion in alloys as a func» 
da caused by external action. 


tion of the structure of the metal and the stress fiel 
A brief summary is given of this paper and it is stated.'that it is not only of 
major theoretical importance but also of practical interest, particularly from the 


point of view of the problem of high temperature strength. 


Results of the 1958 Competition for Obtaining imeni D. K. Chernov and imeni 
Metallovedeniye i termicheskaya obrabotka metallov, 


, N. Ae Minkevich Prizes, 
i, 1959, No. 6, pp 62-6) 
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AUTHORS: Bokshteyn, S. Z., Gubareva, M. a., Kishkin, 5. T., and 
oroz, L. HW. 


i 4 

} \ 

TITLE: Study of the Process of Iron’ Recrystallization by the Method 
of Radioactive Isotopes /9 

PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 10, pp. Plti-dtt4 


during the recrystallization of iron (content in %: 0.021 C, 0.014 ¥, 
0.011 S, 0.67 Si, 0.07 Al, 0.08 Mn, 0.06 Ni, 0.033 Cu). Samples of this 
iron were covered with Fe?9, In annealing, Fe29 spread due to diffusion 
at the boundaries between the metal grains. This permitted an observaticn 
of the local displacement of atoms lying at the boundary during 
deformation and recrystallization annealing. Iron rods were annealed at 
12500C for 8 h, and then cut into samples ('Ox 10x 20 mm). The riveted 
layer (70-80) was removed by electropolishing in perchloric and glacial 
acetic acids. An Fe29 layer 1.0 yp thick was electrolytically applied to 


TRXT: The authors studied the behavior of atoms at the grain boundaries X 
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Study of the rrocess of Ircn 
Recrystallization by the Metnod of 
Radioactive Isotopes 


the polished surface. Subsequently, the samples were deformed by 
compression by 10-16% (Fig. 4) and by 45-70% (Fig. 2). Figs. 3-2 
autoradiogram (a) on the left, and the microstructure {b) on the 

on microphotographs. During exposure the gamples were protecte! by a 

1p thick (1% of Zapon varnisn in the solvent PMB (RDV)). Yo produce the 
autoradiograms, the samples were exposed for several days on photorraphic 
plates or films HAKOU (NIKFI), type MP(MR). The autoradiosrams were 
compared with the microstructure pictures which had been taken by a 
microscope of the type MUM-e@ (MIM-8). Next, the recrystallizaticn 
annealing was carried out (Figs. 2, 5-8). A Table on p. 1113 gives the 
hardness and the methods of treatment for scme samples. Or the basis of 
their methods, the authcrs succeeded in observing tne behavior of grain 
boundaries during plastic defcrmaticn and subsequent recrystallization. 

It was proved that iron recrystallization at relatively low (15%) and high 
(50-70%) degrees of deformation causes no essential change in the pesition 
of atoms laying at the boundary of deformed grains. With a considerable 
structural change of tne metal after 1 double recrystallization, as well as 
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Radioactive Isotopes 


after polymorphous « —y transformation, the atoms at the boundaries cf 

the initial bodies are not displaced. In contrast with recrystallization, 
plastic deformation is accompanzed by a considerable displacement of atezs. : 
The results prove that the displacement of grain boundaries during i 
recrystallization and the subsequent growth of graing is connected with a 
specific mechanism which differs from the ordinary diffusion mechanism. 

There are & figures, 1 table, and 15 references: 4 Soviet, 1 US, 1 Dutch, 

1 French, and 4 German, 
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AUTHORS: Bokshteyn, 8.Z., Doctor of Technical Sciences ,Professor; 
Gubareva, M.A., Engineer; Kontorovich, I.Ye., Doctor 
of Technical Sciences; and Moroz, [ey Candidate of 
Technical Sciences 


TITLE: Peculiarities of the Diffusion of Carbon in iron 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
1961, No. 1, pp. 10-14 (+ 1 plate) 


TEXT: Work by two of the authors (Refs 1-4) and by others 

(e.g. Refs 2, 3) has shown that diffusion is often non-uniform, 

This effect could be associated with difference in the activation 
energy of diffusion (Refs 8-10). In this present work the authors / 


are) 


studied diffusion of carbon in technical purity iron (9.03% C) and 


iron alloys with 0.03% C and 0.14, 0.6% or 2.93; Si. Some alloys —_— 
also contained a third component: 4.56 or 3u:’ Ni, 0.36 or 1.61% Al, 
0.88, 3.77 or 14.13% Cr, 0.21 or 3% Mo, 1.19 or 4.993 W, 0.1 or 
2.29% Ti. This enabled the influence of carbide-forming and non- 
forming elements to be compared. Prismatic Specimens 20 mm high 

C 


and with a 10 mm base were used. 
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Peculiarities of the Diffusion of Carbon in Iron 


from barium carbonate or from Special specimens containing this 
isotope. The first technique was used for studies in the gamma, the 
second in the alpha states. Auto-radiographs were obtained on 

type HUK OU (NIKFI) plates, contact prints being examined micro- 
photometrically with a type MH-4 (MF-4) instrument. The diffusion 
coefficient was calculated by the method of Bokshteyn et al (Ref.11). 
Microstructural analysis was also carried out. Autoradiographs and 
microstructures for iron at 950 °C are shown in Fig.la and b. 
Autoradiographs at 550 °C for al ha iron (unalloyed and with 0.64% 
Si, top and bottom, respectively) are shown in Fig.2a and b, 

Fig.5 shows plots of darkening against depth of diffusion of carbon 
in the grains (top curve) and alonz boundiries (bottom curve in each 
of the two diagrams), for ferrite (55C °c), The influence of 
Concentration of the different alloving elements on depth of 
diffusion (mm) in iren at 950 °C is shown in Fiz.6, 


ie 
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with respect to distance into ferrite | 
~hand graph) and non-forming (rigat- | 
The left and right ends of the plots | 

the remaining space, corresponding 
of the grain. 


i 
£ 
& 
8 
.§ 
a OO 
s. 
&: 


ae. - 


a ajonn | FAg.7 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9" 


guree SEPP SERRE ESA AURA T BIER SED SS 


STA RBPOO dope onuet ts s2t000>:? = 
Es rite es i “t : : . ; f E 


— 


"APPROVED FOR RELEASE: 07/12/2001 


So9 


S/129/61/000/001/002/013 
E111/£135 


Peculiarities of the Diffusion of Carbon in Iron 


The work shows that carbon diffusion in both alpha- and gamma-iron 
occurs unevenly, the grain boundaries and adjacent alpha solid- 
Solution regions becoming enriched with carbon. The diffusion 
coefficient for grain boundaries is 3-4 orders higher than for 
inside grains, Alloying modifies both rate of diffusion and 
distribution of carbon within the grain; depending on the effect 
of the element on the gamma region. Alloying reduces the 
carbon-concentration drop between the boundary and the body of 

the ferrite grain, 

There are 7 figures and 1] references: 7 Soviet and non-Soviet, 
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BOKSHTEYN, S.Z. (Moskva); KISHKIN, S.T. (Moskva); LOZINSKIY, M.G. (Moskva); 
SOKOLKOV, Ye.N. (Moskva); Prinimali uchastiye: PODVCYSE AYA, O.N.; 
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BULYGIN, I.P.3; LASHKO, N.F.; POKAMESTOVA, 8 GOnbereya, T.a. 
YAGLOV, R.V.; YOLODINA, T.A.3 KORABLEVA, G.Ne ” ANTIPOVA, Ye.1, 


Thermomechanical treatment of chromium-nickel-manganese 

austenitic steel. Izv. AN SSSR. Otd. tekh. nauk. Met. i topl. 
an no.2:15-21 Mr-Ap '62. (MIRA 15:4) 
7 (Chromium-nickel steel-—Hardening) 
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AUTHOLS Boxshteyn. 5.2 , voctor of Lechnical Sciences 
Protessor. hishkin. 5.T., Corresponding Member ot the 
Academy ef Sciences and Moroz Lu Candidate of 
Technical Sciences 


TITLE Influence of carbon on the movement of wran 
boundaries in the recrystallization of iron 


PERIODICAL Metallovedeniye 1 termicheskaya obrabotka metallovw 
no. 3. 1962, 8 - 15 


TOXT Llicke and Detert (Ref. Ll - Acta Metallurg v.5 no 11 
1957) and Beck (Ref. 2 - Metal Interfaces Cleveland A5M 1952) 
consider that there 18 a sharp drop in the speed of recrvstalli- 
zation when the concentration of an impurity reaches some 
critical value (about 0.01%) below the solubility. Impurities 
forming a second phase also retard the growth of recrystallization 
centres. Using their radioactive-1sotopes technique (Ref. O- 
"Zavodskaya laboratoriya. no» 10. 1960) the present authors and 
M.A. Gubareva have studied the influence of carbon on the 
behaviour of grain boundaries in the recrystallization of 
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technical-grade bron. Carbon was chosen as an element 
practically insoluble in alpha-iron tt on Known to teat ¢ 

an increase In the activation energy ot rectvstalligatron ci 
tron and, if present in quantities even slighly in excess of tte 
solubility, to prevent collectave recrystallization particu 
larly at 620 - 700 SC. Specimens were saturated with carbon 
trom donors at 700 °C for 2 hours The behaviour of carbon 
atoms at 1ron-gralin boundaries was followed directly during 
deformation and subsequent recrystallizing annealing. 
Recrvstallization was studied on specimens 10 - 15 and ju. vt 
deformed the first being in fact close to the critical value. 
Autoradiograms obtained before and after deformation were . oi 
pared From this and the microstructure the behaviour of the 
carbon was evaluated. Ihe sizes of all grains racreased aiter 


heating to 330 ooh 
lization but growth of alpha-phase gr 
tended to move towards grain boundar} 
ine o region ot 


deformation. 
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the grain boundaries Produced after heating at 35u %e 
Although recrystallizatiton was practically ANS Tantanmeors 
sempleteiv new fine-grained Structure was Produc ed HePALING to 
130 ~C produced growth of recrystallized grains and movement 
not always Complete, of Carbon to the new grain boundary es 
Recrystaliitzation annealing at 700 % for 45 min ot - bec imens 
after 135, deformation fave little change in Microstructure 
carbon moved from the boundaries of deformed §Fains to those 

Ol the new recrystallized €rains. The influence of the al pha- 
gamma transformation on the behaviour of Carbon atoms taucated 
at boundaries was Studied in another Series of exneriments. 

For this purpose Specimens wre heated at 959 °% for i hour 
Completely new grains were produced, the Carbon both migrating 
to them and forming large accumulations of carbides. It as 
evident that the behaviour of impurity atoms located at 
boundaries and forming interstitial solutions 1S very different 
from that of boundary atoms of the base element. as Shown 
Previously (Ref, 6), boundary atoms in iron recrvstailization 
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AUTHORS: Bokshteyn, S.Z., Doctor of Technical Sciences ,i’rofessor, 
Bronfin, MoB., Engineer, Kishkin, S.T., Doctor of 
Technical Sciences, Professor, Moroz, L.M., Candidate 
of Technical Sciences i 

TAiTLE: Grain boundaries on recrystallization 

PERIODIC\L: Metallovedeniye i. termicheskaya obrabotka metallov, 
no.9, 1962, 6-8 : 

TEXT: This is a continuation of earlier work ("Zavodskaya 

iaboratoriya", no.10, 1960), The behaviour of W, Ni, Sn and 


C admixtures present at the grain boundaries during recrystal lization 
of iron (,021°. C, O.OL4S P, 0.011% S, 0.67% Si, 0.07% Al, 
U.08% Mn, 0.06% Ni, 0.033% Cu) was studied by autoradiographic 
investigation and microstructural analysis, The admixtures, 

, forming with iron substitutional solid solutions in the case of 

{ W, Ni, Sn and interstitial solid solutions in the case of C, 


recrystallization was Carried out after preliminary deformations 
of 10 to 15 and 50 to 70%. The Ni, W and Sn were completely 
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soluble in iron at all recrystallization temperatures 
investigated and remained in their original lattice positions, 
despite substantial changes in the structure of the metal. 
The behaviour of carbon atoms was substantially different : 
above 756°C carbon passed from the boundaries of deforined grains 
to the boundaries of new recrystallized grains. However, in the 
initial stages of recrystallization (after 30 to 45 min at 
650. to. 950°C) earbou atoms remain at the boundaries of ti. , 
grains and boundaries of the new grains remain free from carbou, 
The possibility of i preservation of the initi.] 
iformities in recrystallized 

a molybdenum alloy (0.54% Zr, ©. °Q3 
0.0008% Ti and 0.011 ‘ A thin layer of tungsten 165 was 
electrodeposited on the surface of a flat specimen of the di'- 
alloy, submitted to a preliminary annealing at 1700°C. The 
activated specimen was then annealed in vacuo at 1750°C for 
100 hours, Autoradiographs of an oblique section showed the 
presence of an accelerated diffusion not only along the bouncaries 
of the newly formed grains but also a preferential Penetration of 
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as high concentration of 
defects as is produced at the beginning and at the end of the 
boundary migration, There are 6 figures, 
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BOKSHTEYN, S,Z.; KISHKIN, S.T.; NIKISHOV, A.S.3 POLYAK, E.Y.3 SOLOV'YEVA, G.G.; 
Prinimali uchaatiyes ARZHAKOV, V.M.y BULANOV, A.V.; VERTYUKOVA iG. 
KORABLEVA; MIRSKIY, L.M.; PODVOYSKAYA, 0.N.; SAZONOVA, T.N.; 
SOLONINA, O.P.; TITARENKO, I.1.j; RINK, L.P.3 KOZLOVA, M.N.; 

YERMOLOVA, M.I.; MOROZ, L.M. 


Aging of plastically deformed alloys, Metalloved, i term, obr, 
met, no.5340-44 My '63, (MIRA 16:5) 
(Heat-resistant alloys--Hardening) (Deformations (Mechanics)) 
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ACCESSION NR: AT4013954 8/2659/63/010/000/0214/0218 


AUTHOR: Bokshteyn, S.Z.; Kishkin, S. T.; Moroz, L.M. 


TITLE: Condition of grain boundaries during recrystallization 


SOURCE: AN SSSR. Institut metallurgii. Issledovaniya po zharoprochny*m splavam, 
v. 10, 1963, 214-218 


TOPIC TAGS: metal fatigue, steel grain, recrystallization, grain boundary 


ABSTRACT: The present investigation dealt with two problems: First, whether or not the 
atoms of the initial grain boundary serve as the boundary of the newly-crystallized graina 
and second, whether or not the initial grains leave traces of their inadequate structure, i.e., 
whether their inadequacies are completely eiiminated during recrystallization. Radioactive 
isotopes were used for the investigation of the grain boundaries during recrystallization of 
molybdenum, nickel, iron and iron containing various impurities. The resulta showed that 
the atoms of the base metal grain boundary do not take part in creating the grain boundaries 
of the recrystallized metal and that the boundaries of the recrystallized grains inherit some 
of the structural features of the initial grain. Orig. art. has: 3 figures. ; 


ASSOCIATION: Institut metallurgii AN SSSR (Institute of Metallurgy AN SSSR) 
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ACCESSION NR: AT4040411 S/0000/64/000/000/0074/0094 
AUTHOR: Bokshteyn, S. Z.; Kishkin, S. T.; Moroz, L. M, 


TITLE: investigation of the conditions of the grain boundaries during recrystallization of 
iron and its alloys , 


SOURCE: Protsessy* diffuzii, struktura i svoystva mettallov (Diffusion processes, 
Structure and properties of metals); sbornik staley. Moscow, Izd-vo Mashinostroyeniye, 
1964, 74-94 


TOPIC TAGS: iron, iron alloy, steel, tungsten stcel, carbon steel, steel structure, 
grain boundary, recrystallization, iron microstructure, carbon diffusion, tungsten 
diffusion, tin diffusion, nickel diffusion 


ABSTRACT: There are still unclear aspects of the mechanism of recrystallization, 
Such as the nature of the reconstruction of grain boundaries, the formation of new grains 
and their subsequent growth, the influence of impurities, and the role of diffusion. The , 
present authors investigated recrystallization of iron in specimens previously subjected to 
a plastic deformation of 10-16 and 45-70%, involving a variety of heat treatments (anneal- 
ing at 720-800C, recrystallization at 700-1370C, additional heating at 700-950C). Data 
on microhardness before and after these processes are tabulated. Furthermore, recry- 
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showed that atoms of soluble impurities (nickel, tungsten. tin), like the atoms of the base- 
metal, practically remain at their initial locations despite significant changes in the micro- 
Siructure of the metal, Prolonged annealing at recrystallization temperature (78 hrs. at 
700C for iron with nickel; 30 hrs. for iron with tin; 28 hrs. at 750 C for iron with tungsten), 
heating at temperatures above the Ag-point, or high-temperature annealing (30 min. at 

1200 C for iron with tungsten) did not cause atomic migration of impurities from the initial 
locations toward the boundaries of the recrystallized grains, regardless of the degree of 
prior deformation. During recrystallization, atoms of impurities which were located at the 
grain boundaries and formed part of the solid solution by penetration showed a substantially 
different behavior than atoms of base-metal at the boundaries or atoms of impurities form- 
ing part of the solid solution by replacement. Carbon atoms, unlike atoms of iron, tungsten, 
nickel, and tin, follow behind the boundaries of newly forming grains, so that at certain 
stages of the process a lag may occur due to a difference between the di ffusion velocity of 
carbon and the recrystallization velocity. It is characteristic that carbon atoms always 
migrate toward the grain boundaries, and not in the direction of the maximum concentration 
gradient of the impurity. The authors suggest, in conclusion, that the activation energy of 
the migration process be determined and compared with the activation energy of the dif- 
fusion process of carbon in iron, Orig, art, has: 25 photomicrographs and 3 tables, 
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AUTHOR: Bokshteyn, S. 2; Kishkin, S. T.; Moroz. L..M.; Chaply*gina, V- Ss. 
TITLE: Structure imperfections of metal following recrystallization 


SOURCE: Protsessy* diffuzii, struktura i svoystva metallov (Diffusion processes, 
structure and properties of metals); sbornik statey. Moscow, Izd-vo Mashinostroyenly®, 
1964, 99-109 


TOPIC TAGS: metal structure, metal diffusion, diffusion permeability, metal re- 
crystallization, iron, tin, tungsten, carbon diffusion 


ABSTRACT: Many of the properties and processes occurring in metals depend upon the 
degree of structural perfection. However, it is not clear how and under what circum- 
stances structural defects arise or disappear. In some cases, it has been possible to 
achieve a displacement of interstitial impurities into the inner regions of grains by re- , 
crystallization, thus increasing the plasticity of the alloys. However, such a beneficial 
influence of recrystallization has been observed only in individual cases. Therefore, the 
assumption can be made that in regions where grain boundaries have been located before 
recrystallization, preservationof the specific state is possible, i.e., there is a possibility 


APPRO : a 3-9" 
VED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9" 


\. 


SAE eS | Weal ue Seeds a 


WEE Sos SEAS t 


7/12/2001 CIA-RDP86-00513R001135210009-9 


re 


ACCESSION NR: AT4040413 


of "heredity". In the present paper, the authors investigated the heredity of metal struc- 
ture during recrystallization and grain growth, using autoradiographic and microscopic 
techniques. The degree of structural perfection was evaluated by diffusion permeability 

of C14, a higher permeability corresponding to a more defective structure. Using. 
specimens of pure iron and of iron containing diffusionally introduced interstitial additions, 
such as tin and tungsten, the authors studied the stability and degree of defectiveness of 
the original grain boundaries during recrystallization in relation to the degree of metal 


purity and the recrystallization conditions. Iron was annealed at 1250C for 9 hrs., 
electropolished and etched with 4% picric acid in ethanol to reveal the structure. Tin 

and tungsten were added in a microfurnace at 700C. Recrystallization was then carried 

out either at 650C for 45 min., at 700C for 30 min. or at 750C for 1 hr., followed by 
heating at 600C for 1 hr. in the presence of radioactive carbon, Measurements of hardness 
and C14 distribution demonstrated that diffusion is affected by recrystallization temperature 
and that the residual effects of previous cold working can remain after application of the 
common types of recrystallization. The diffusional mobility of atoms was found to in- 
crease during the process of recrystallization. Failure of alloys at high temperatures 
generally proceeds along the grain boundaries, but sometimes it occurs transgranularly. 


It is possible that, in the latter case, the alloy fails along the boundaries of original 
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grains which were metallographically undetectable. The question of the influence of r 

various impurities on the defectiveness of the original grain boundaries thus gains con- 

siderable significance. It is very possible that inheritance of defectiveness is linked to a 
considerable degree to the presence of impurities; therefore, the question arises of the 

: possibility of displacing the impurities from the boundaries to the inner region by re- 

. crystallization. The results of the present investigation permit the authors to assume that 

- the detrimental influence of impurities can be reduced by applying suitable recrystallization 

- conditions. Orig. art. has: 7 figures and 1 table. 
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AUTHOR: Bokshteyn, S. Z.3; Kishkin, S. Te; Moroz, L. M. 

TITLE: Effect of thermomechanical treatment on diffusion mobility 
SOURCE: Protsessy* diffuzii, struktura i svoystva metallov 
(Diffusion processes, structure and properties of metals); sbornik 

- gstatey. Moscow, Izd-vo Mashinostroyentye, 1964, 183-187 

- ~OPIC TAGS: thermomechanical treatment, diffusion mobility, 


: diffusion coefficient, fine structure, diffusion mobility determina~ 
. tion, thermomechanical treatment effect 


! ABSTRACT: The diffusion mobility of {ron in austenitic steel E1481 

‘ and E14378B alloy were investigated after conventional heat treatment . 
and after thermomechanical treatment (TMT). The parameters of the 

' latter treatment were: 1080C ~ temperature of deformation; 282% - 

‘ reduction; and 13.5 m/min - deformation rate. The diffusion mobility 

‘was determined by the method of tagged atoms in combination with , 
microstructure analysis. The specimens were electrolytically coated 
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with a thin film of radioactive Fe?? and annealed in a vacuum 
furnace at 800C for 150 hr. After annealing, the diffusion coef- 
ficients were calculated for grain volume and grain boundaries. 
Table 1 (see enclosure) presents the results obtained. Thus, TMT 
changes not only the conditions of the grain boundaries but of the 
grain bedies as well. The {ncrease of diffusion mobility is pre- 
served even after annealing at higher temperatures (temperature 
of recrystallization). The increase of diffuston mobility produced 
by TMT limits the applicability of this method for heat-resistant 
_ alloys. TMT could be beneficial, however, for alloy working at 

- velatively low temperature. Ori. art. has: 4 figuras and 2 tables. 
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Table 1. Iron diffusion coeffictents 

D-10 cm /sec on grain boundartfes Dgr 2 
and in grain bodies Db of alloys EI437B 

and E1481 at 800C 


Conventional 
heat treatment IMT 
Alloy | Dgr] Db [Dar [Db] | 
E1481 | 0.62 | 4.6 2.8 = 
E1437B 0.87 3.5 1.7 11 
Average diffusion coefficient 


EI481 
EI437B 
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AUTHOR: Bokshteyn, S. Z. (Moscow); Kishkin, S. T. (Moscow); Moroz, L. M, (Moscow); 
Chaplygina, V. S. (Moscow) 


ORG: None 
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TITLE: Characteristics of carbon diffusion in niobium 
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~ 


SOURCE: AN SSSR. Izvestiya. Metally, no. 4, 1966, 139-142 


TOPIC TAGS:: carbon, niobium, metal diffusion 


i 
' 
l ! 


ABSTRACT: The nature of carbon diffusion in niobium is studied as a function of struc~ 
‘ture and surface state. The specimens were melted in a vacuum arc furnace, forged and : 
heat treated at 2000°C for 10 hours to produce a uniform structure and relieve inter- 
‘nal stresses. Carbon diffusion was studied by autoradiography combined with micro- j 
| 


structural analysis. The niobium specimens were diffusion saturated with redioactive 
carbon at 900°C for 2 hours. Three types of carbon diffusion measurement in the sur- 
face layer were compared: 1. directly after stabilizing annealing in a vacuum at H 
-2000°C for 10 hours; 2. after stabilizing annealing and mechanical destruction of the |—— 
surface layer by polishing the specimens on glass with abrasive powders of wrying 
‘granularity and by preparation of a microsection; 3. in the oxidized surface of a mi= 
jerosection. It was found that considerable diffusion of carbon tales place along the —— 


: 
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‘grain boundaries of the niobium regardless of the state of the surface layer. The 
surface state has a considerable effect on volumetric diffusion. Annealed specimens 
ishow practically no volumetric diffusion while specimens with a polished surface show ; 
,considerable mobility of carbon atoms within the niobium grains. This diffusion is j 
‘considerably stronger along the subgrain boundaries than in the remainder of the grain 
‘volume. Analysis of the experimental results shows that carbon diffusion in niobium 
iconsists of three elementary processes: 1. diffusion of carbon in the crystal lattice 
\of niobium; 2. reactive diffusion with the formation of a carbide phase; 3. diffusio 
of carbon in niobium carbides. The carbide phase is formed chiefly in defect sections 
jof the structure: along the boundaries of grains and subgrains and also in the less 
iperfect sections of the grain volume where diffusion is most intense. Orig. art. has: 
1 table. 
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AUTHOR: Gubareva, M.A.; Moroz, L. M. 

, TITLE: A study of self diffusion and diffusion in nickel alloys 


SOURCE:  Protsessy * diffuzi{, struktura { Sveystva metallov (Diffusion processes, structure 
and properties of inetals); sbornik statey. Moscow, Izd-vo Mashinostroyen:ye, 1004, 15-24 


TOPIC TAGS: nickel, nickel alloy, Kh20N80T3 alloy, ZhS3 alloy, nickel self diffusion, 
j boundary diffusion, bulk diffusior., autoradiograpuiec diffusion analysis, self diffusion co- 
efficient, diffusion activation energy, tin, tin diffusion 
ABSTRACT: ‘The authors present a detailed anulysis of autoradiographic diagrams of dif- 
fusion in nickel and offer some qualitative evaluations of the diffusion of tin and self-ciffusion 
of nickel in nickel and nickel-based alloys. They demonstrate tho heterogeneity of the self- 
diffusion process and the significance of grain boundaries, temperature and coraposition or 
structural facters for the processes of self-and hetero-diffusion. Prismatic samples of 
technically pure Ni, Ni plus 0.01% B, Ni plus 0. 6'%@ W and of alloy Kh20N807T3 were annealed 
at high temperatures (1 hr. at 1100C, 12 hrs. at 1100C, 9 hre, at 1200C and 2 hrs. at 1200C, 
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i respectively; all cooled in the furnaee to O0C, then in free air), then polished clectrulytically 
/ and electroplated with Ni®3 (coat thickness up to iv} Plated sampices were homogenized in 

a a vacuum furnance at 760, 409, 1000 or 1200C. Effects of structurai factors on diffusion 

rate were studied on cast or forged samples of alloy ZhS3 which were air-couled alter 7 brs. 
at 1150C, then homogenized in argon at 800, 550 or 950C. it was tound that self{-diftision 


of Ni proceeded mainly along the grain boundarius wathin the range of 400-1200C, Serr 

; H ciffusion coefficients ranged from 2.0 to 56.0°}y?2 cm*/sec for pure Ni at so and 1200c, 

“fl respectively and 0.6 to 28.0 for alloy Kh20NS073 at such temperatures. The activator, 
energy was ey 800 keal/g-atom. Coefficients of tin luffusion in ZhS3 ranged trom 0.3 to 
23.0-1023 em /sec (for cast material) at 300 ind 95uC, respectively and from 0.8 to 33.0 

% { for forged material. The ratio Qsurf/Qbulk Was 0.75, 0.62 and 9.52, respectively, for ZbS3, 
fi KH20N80T3 ancl pure nickel. Orig. art. has: 5 tables and 7 figures. ’ 
| 

; | ASSOCIATION: none 
| SUBMITT=ID: 09Dec6% DATE ACQ: 28May64 ENCL: 00 
| SUB CODE: MM NO REF SOV: 001 OTHLR: 008 

: 4 Card 2/2 7 me 


CIA-RDP86-00513R001135210009-9" 


APPROVED FOR RELEASE: 07/12/2001 


PE EROVED: FOR REECE: easier RES ni it aaa bs 


ey ee DAE ae RES Se erese eee ee Sas besos paseszad fro@s = fey Sa po 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9 
Py AQ) Ae bn ate ely SLB See and Saont SecVibedicsad ob lat oe LE bi ta - os aa 


BE caceapee ks ake Se ere eee (ee 


Weenit Of tne AEScivins per sr tee rhitners 2he Cp ticel oy .aratué,” 


cpar. Teh. Fiz., 14, .95. 4-5, lolue. 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9" 


2APEROVED FOR RELEASE: 07/12/2001 


ated 


Wie eo errs 
7 pancesses 


gros 


» B. Me 
% Technical Physics), O° 


tae CLASSIFICATION 


wears work 


-$ha aeraueuncical citeaat 


= 


APPROVED FOR RELEASE: 07/12/2001 


—_ 
yam paceseres wnt 


Tf e¢e 
piwawe & FP 


ro oo 
ap ano ere capess 
~___3ad_ ane f™ 


ere Foe 


Tae woman ; 
—Saaan Gat coy ht 


CIA-RDP86-00513R001135210009-9" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9 
Teagan) SAL Pete own adios bap sie seas tei Be Se eT EP MEET Ph ge Pe 


Tete 


‘vonthly Tist c® seertan Ane a 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9" 


ry 


TITLE: 


PRRIODICAL: 


APITRACT: 


Card 1/2 


CIA-RDP86-00513R001135210009-9 


a 


VOTODi, 1s Es 

The theory of the Tnaresnoit “heracteristics -f the inctoerannic 
Apparatus (Teoriya porogovikh kherakteristik fotografiruyushene- 
go pritora) 

I. The Role of the “nticsl “system xf the Apparatus in the 
Case of Individual %tjects in the Vision Area “sol! apti- 
cheskoy sistemy eritora v sluchaye otdel'rykh ot"vektov v 
pole zreniys} 


“urnal neaucknoy i erikladn>y fotoerrafii i kines*torrafii, 
1958, Vol 2, Ur 6, pp 443-149 /7g0h* 


The author interpreted the theory of the threshold cherecter- 
istics of photographic apprratus at the open sessions of the 
Commission for ‘cientific Thotorraphy and Cineratograrnhky of 

the AS UASN in leninerad and “oscow in Sctoter and Tecerter 
1957. in this first part he is concerned with tre contrast 

in the reel imege in the case of intividual prey objects lo- 
cated in fields trighter or dorker than the otjects themselves. 
Equations for a determination of the relevant threshold cha- 
racteristics are discussed. It is concluded that, upon a 
comparison of the resulting final equations, it is possitle 
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IT. The Role of the %ntical System of the Annrratus 
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ne 


to cover threshold characteristics also in the cases of 


en- 
tirely different objects, optical systems an? photoeraphic 


apparatus that have scattering properties. 


There are 7% graphs, 1 diagram and 


references, one of 
is Soviet an? 1] Fritish. 
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AUTHOR: Moroz, L.P. 
TITLE: Formation of Images of Objects. 1n @ Field which is Brighter or 


Darker than the Objects Themselves, by an Aberrationless Optical Sys tom 
(Izobrazheniye beza berrataronnoy opticheskoy sistamoy otdel 'nykh 
obYektov, nakhod yashchikhsya v 2015, boleye ili Meneye svatlom, chen 
sami ob‘fekty) 


PSRIODICAL: Optica i Spektroskopiya, 1953. Vol &, Nr 6, pp 692-098 (USSR; ° 


ABS TRACT: The object is a band in a field which is either brighter or darker 
than the object itself. this object is imaged by an aberrationles: 
optical system with a circular &perturs. The @uthor obtains an 
equation which relates together the object width, its contrast with 
the surrounding field, the contrast between @ point on the object axis 
and the surrounding fiald, the aperture of the optical system and the 
wavelongth used. this equation maces 1t possible to find the limiting 
values of each of the listed quantities, when the otner quantitias are 
given, as a function of the limit of Sensitivity to contrast of the 
receiver used. the following special cases are considered: contrast 
in & real image of @ black band in a bright field as a function of tha 
object (band) width, contrast ina real image of 4 grey band in a field 

card 1/2 brighter than the band, contrast in a real unage of a grey bard ina 
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Formation of Images of Objects, in @ Field which is Brighter or varcer taan the 
Gvjects Tnenselves, b; an scerrationless Optical System 


field darker than the cand. the form of the equation derived by tie 
autror depeids on whether the object is darcer or brightar then the 
field for a given contrast of the object witn the fiele. Sow watered 
which was used to obtain this equation may be apyliod so ot sort: of 
other shapes, to optical systems with other vropertiss &..5 to .s-oivore 
Which have scattzring properties. ithe paper is anti-ely tisoretical . 
there are 4 figures, 1 table and 2 references, 1 of whicn i3 Sovirt 
anc 1 snglish. 


SUBMITTED: November 5, 1957 
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23(1) 307/77 -4-2-1/148 
AUT..OR: Moroz, Ll. 
TITLE: The Theory of the Threshold Characteristics of a inoto- 


graphic Instrument (Teoriya porogovykh kharakteristik 

fotografiruyushchego pribora 2. Problems Arising 
During the Design and Operation of Photographic Instru- 
ments (Zadachi, voznikayushchiye pri konstruirovanii i 

ekspluatatsii fotoyrafiruyushchikh priborov) 


PERIODICAL: Zhurnal nauchnoy i prikladnoy fotografii i kinemato.jrafii, 
1959, Vol 4, Nr 2, pp 81-89 (USSR) 7 


ABSTRACT: At the open scientific sessions of the Komissiya po 
naucnnoy fotografii i kinematografii AN SJon (Committee 
for Scientific Photography and Cinematography of the AS 
U5SR) in Leningrad and hioscow in the winter of 1957, the 
author stated that the threshold characteristics of a 
photosraphic instrument depend on the qualities of its 
optical system and its image receiver. If the optical 
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The Theory of the Threshold Characteristics of a Photographic Instru- 
ment, 2. Problems Arising During the Design and Operation of rhoto- 
graphic Instruments. 


system is non-aberrational with a circular aperture 

and the object is a strip of any given width, placed in 
ee a field lighter or darker than itself, then due to 
diffraction, the optical system will convert each emit- 
ting line into a band of energy dispersion. Using the 
grapho-analytical method of consideration £1 a. the 
author produced an equation connecting the following: 
1) the width of the separate object in the form of a 
strip; 2) the linear S or the angular « (in cases when 
the strip is placed in a lighter and darker field than 
itself); 3) its contrast K with the surrounding field; 
4.) the contrast Ky, between a point on its axis and the 
surrounding field in the image, formed by a non-aber- 
rational system with a circular aperture; 5) the aperture 
of this system (the numerical aperture A or the diameter 


Card 2/8 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9" 


009-9 
"APPROVED FOR RELEASE: 07/12/2001 sal hh el es nce 


x ca 


BRERA TORE DASE AED Gee Se SSSR ere ned aise ee i 2 
pee dae Terai Mae pete eo ROSES SESE EES = com : eee a eae 4 | : 
oy 
7 ee my 
The Theory of the Thresnol: Charac.cristies os too. wom. hie instrye 
ment, 2. iroblems Arisin> During the Jesion and .en pep of . hate 
orarhic instruments, 
D of the entry pupil); and 6) the length of the wave 
of the emission} . If the object is darker than the 
field the €qyuation looks ag follows: 
_ KL) _ OG 
OFFA St Ag (1): Qat 0.1 D+ A dy () m)= O- C) 
and if the object is lighter than the field; 4 . 
— 4! I/— ss 7° 
0.9 AS 4d. IZ =0 OD S+AG IF =O Ci) 
: These equations axe Lt possible to find the necessary, 


Particularly the threshold values Of each of the enune ra- 

ted values when the remaining values are JSiven. By con- 

trast the relationship light-dark ig understood in all 
light 
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equations, and the Bragshic 
Mits sreater accuracy. 

integration (see table) 
trast in the case 


of a black object in 


i.e, 


wnen K=1) and to present in the form of a Orig, the 


relationship between Kiot and the values i Waere 


Aen sin y _ the 
1s the refractive index of 
System; 


of the Objects), He 
and (4°) which 
(17), 


The author then 
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ry of the Threshold x : 
Problems arising curing the lesiz a treraticn 
Lnstruments. 


typical problems, arising during the aesign ard : 
photographic instruments and instruments cons:sti 

an optical system and an image receiver. These 
follows: 1) Finding the size of an object cf a given 
contrast with the field, formed by an optical system 
with a previously given con rast on the receiver; 

2) Finding the least contrast value between the ob- 
ject and the field at which the instrument will dis- 
cover its existence there; 3) Finding the necessary 


value of the threshold of perceiving the contrast of 

the instrument’s receiver so that the la ter may dis- 
cover the existence of on object of a given size and 
contrast with the field; 4) Finding the necessary value 
of the aperture of an optical system from the side of the 
image area (in particular, the value of the focai distarce 
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Siven Object of a Civen cCOntrast with the field; 
} Finding the Svreatest distance toa Siven Object of 

a Siven Contrast With the field, where the instrument Will 
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tions have been derived which c.nnect tire widen of a 
separate object in the form of a strip (when it is 
placed in a field lighter or darker than itself;, its 
contrast with the surrounding field, the contrast between 
a point on its axis and the surrounding field in tne image, 
: formed by a non-aberrational optical system with a cir- 
< culur aperture, the aperture of this system and the len, th 
of the waves of emission 2) fhe form of the equation 
differs according to whether the object is lighter or 
darker than the field, at a given contrast between the 
object and the field. A connection between voth cases 
has been established. 3) The equation makes it possible 
to find the reiuisite or threshold values of any of th 
enumerated values, when the remaining values aré (ivéh, 
in connection with tne values of the threshold of contrast 
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perception of the instrument receiver 4: Some typical 
problems of threshold characteristics, arising during 
the design and use of pho.ographic instruments, have 
been formulated an-i solved. An analysis hus been ,siven 
of these solutions. There are 1 table and 4 Goviet re- 
ferences. 


Pio Bcc Ds October 4, 1957 and December 11, 1957, 
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MOROZ, L.P. 


Theory of the threshold characteristics of the photographic: mechanism. 

Part 43 Reproduction of details in the form of separate slits of 

any width and any contrast with the field by the complex function 

of the optical system and photographic layer. Zhur.nauch.i prikl. 

fot. 1 kin. 6 no.2:130-138 Mr-Ap ‘dl. (MIRA 14:4) 
(Photographic optics) (Photographic emulsions) 


Best MARRIAE eiaeor a ene ALEGRE ORES ROEMETE TH! 


APPROVED FOR RELEASE: 07/12/2001 


SEES Poe 


1a 


CIA-RDP86-00513R001135210009-9" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9 
ERIE TS LSS San ee SOE SE aE TO PRESET sn os ame 


Bao LS eM SS 


ects of different width and contrast 


Imaging of separate linear obj 
with tha field surrounding them by combining en optical sys tem and 


a gramlar layer. Opt. 4 spektr, 10 10023 249=256 PF "61, 
MIRA 14:2 
toceiisds (HORA 14:2) 


ea tieeg : ise 8 is fd a ee . . 
CIA-RDP86-00513R001135210009-9" 


APPROVED FOR RELEASE: 07/12/2001 


oa 


So fe: mee 7 ere ee caer Sa ee ee Oa 


‘ As. 


43408 
$/051/62/013/005/014/017 
ae E032/ E314 

AUTHORS: Kirilyuk, Z.0O. and Moroz, L.P. _ 
TITLE: The effect of stray light on the diffraction pattern 

of isolated line objects 
PERIODICAL: Optika i spektroskopiya, v. 135, no. 5, 1962, 

734 - 739 
TEXT: Stray light due to sources inside or outside an optical 


instrument is superimposed on the image produced by the latter and 
may have an appreciable effect on the threshold characteristics 

of the instrument. The formulae derived in this paper 

may be used to take into account the effect of the background, 
Whatever its origin, on the contrast of the diffraction images of 
line objects (wires or slits) and their immediate neighbourhood 
for different object widths, wavelengths, aperture of the systems, 
contrast between the object and its immediate neighbourhood and 
contrast between this neighbourhood and the general illumination 
field. Using the approximate energy-distribution in the 
diffraction pattern of a luminous line, derived in earlier papers 
(L.P. Moroz, Zh.enauchn. i prikl. fotogr. i kinematogr., 5, 81,1959; 
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Opt, i spektr., 10, 249, 1961), explicit expressions are obtained 
for the threshold widths of dark objects for difterent contrasts. 
These expressions have been verified experimentally by the micro- 
photometry of diffraction patterns due to wires 0.02 - u.l mm 
in diameter with difterently illuminated backgrounds. The results ‘ 
obtained are summarized in a numerical table which indicates good 
agreement between experimental results and the theoretical formulae. 

| These formulae may therefore be used in practice to determine any 

. of the quantities list‘ed above when ali the others are given. 

There are 2 figures and 1 table. 


SUBMITTED: October 4, 1961 


Card 2/2 


BO HE © Pee 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9 
i SR SSR CD BSE Se SS Se Se EES SS PSST WEE 


ent es : 2 


MOROZ, L-P.; AYUKHANOV, A.Kh. 


‘of the yield of 
f determining the effective depth of 
ee ices 4n the lon-electron momegrre from dielectrics. 
Inv. AN SSSR, Ser. fiz. 26 noel121322-1327 KN . on ea 


(Secondary electron emission) (Dielectrics) 


Eat STS ERO Se 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9" 


SE: 07/12/2001 CIA-RDP86-00513R001135210009-9 


Presse Fess eRst terete a oy 


"APPROVED F 


OR RELEA 


Rises Se er Se Sy 


ot 


Hy : : bape 
4a UR Es be 5=rt s32ts 3 FESR RA 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9 


S45 GigE anna in ie tl ROVER RUMEN ETERS isa Te Beas 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9" 


CIA-RDP86-00513R001135210009-9 


07/12/2001 


"APPROVED FOR RELEASE 


9g" 


00513R001135210009- 


RDP86- 


CIA 


07/12/2001 


APPROVED FOR RELEASE 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135210009-9 
Bcmezced os ore eee ee 


area} 


S 
a MOROZ, L.P.; AYUKHANOV, A.Kh. 
Use of the secondary ion-electron emission method in the 
comparative study of the depth of penetration of various 
ions into dielectric films. Izv. AN SSSR. Ser. fiz. 28 5 
no.321395-1400 Ag "64 (MIRA 17:8) 
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MOROZ, L.S. 
Sensory innervation of the cranial nesenteric seep sume ry 
Biul.eksp.biol. i med. 4} no.3:107-110 Mr . 
{n Bnglish], Biul.eksp are 
1, Iz kafadry naormal ‘noy anatomii (zav. - prof. @.F.Ivanov Easaeest) 
1 Moskovskogo meditsinskogo {nstituta. Predstavlena akudemikon A.D. 


Speranskio. 
(ARTERIZS, MESENTERIC, tnnerv. 
sensory innerv. of cranial mesenteric artery (Rus )) 
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wan; of. C. £88, GMT) . Two kinds of diffusion are 
recognized at the present: a “ecactive” and a “pure” 
in the former a chem combination is farmed on the sur- 
1 inaterial while in the latter the 

wate through the cryst. battwrs ot 

“Reactive’’ diffuseen ts cveinplt- 

when Fe ts. cemented 

ation of a-Fr 

t alfayed with 

» study thas 
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; hese 
of charcoal 0 and Ra! WG. The results of thts douth 
cementation are detailed and Uustrated! with photoructe- 
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aes of steel. 1. 
On saples of 3S ditlerent: carbon 


(6, 171-8) 1e44) 
stecis, 14 K 14 X EVinin., quenchet in 10, 
at 4-8°, annealed, the Heincli bardacss A (in an., at a 
load of 3000 kg.) plotted against the carton content 
(0.82 ta 048°C) shows linear increase of Ho with “CC at 
any given anucaling temp f  Varalicl straight tines are 
abtained foe vartuus fe, example (fea graph): 2 hee! 
aniealing at 400, 680, 000, O70", resp, fae O82". C, 
8 @ 3.4, 54.7, 4.1, 45 mm., resp. fue ARC, Ae 
19.15, 3.4, 4.85, 4.2 tuin., ces ae Since it was shown by 
x-ray investigations that the C content of the a-phase on 
annealing ata const. tabove 40", docs not depend on the 
total “| C of the steel, the linear inctrase of B with TC 
is due to the casbute phase. The vanation of Aas a 
function of "| C consists in a change of the resistance to 


deformation of the a grains as an effect of the aint. of 


carbide. Kxtrapedation of the AOC fines ta Of ¢ 
gives the hardness of the thunogedertis i pluse, the erie 
iuvedwed in the 2enption of a duapprarauer of the 
carbute at strictly “7 C= 0 betug of Littl: dgnittowne 
Co instead of 
C, the hardness of a Canneales} at far ) would be 


at ace 
3G) min catrapolated ta 0% C. 


3.52 mm. as against 
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Siw aiive 


NaOH sola. . 
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Uhrect deta. of the harduceas oh the fernte. by way -d 
devarbonation (8 ON XC imme sannples ana strean of 
hheanicd HE, at 00° foe IN hes fea er te aed it, 
C down to 0.005°,, gives the aie Hoe OS mi as 
extrapolation to 0% Coof stevia temsperet amt dowly 
cool. That the lineanty of Roae a function of 60 
hakle daw to the very lowest Co content is) shows an 
Q.0'. C atoed aacnigites, atuiwaled fo lies at Gem dws, 
wa a7, Bm 26, 3.8, 415, FAA resp. the ware 
steel tempered and normalized, Ho S56 The paralle fess 
of the 8-%C lines proves that the incchansmn of the 
effect of C content on the hardness dee not vary with 7, 
sa other words, the harness ts not dete by che disperuty 
ad the cachade, df that were ea, the Wa dine. conn pending 
to the higher dispersty of the carbele. woot! have to be 
stecper than the 7a? bine, whereas actually they are 
parailel. Variation of the haritiess of carte ateel af 
-yoven C content, in termeof t,yedue cnoindy toa change 
th the propertics of the co sdad solder The At tines 
comedies guscaitel if the Arercten of the aie alig ov verted 
hetween 445 win. amd (00 es at cat ft, pretea ted 
inucaling oaly shifts the line pasullel to itself tu lower 
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The above war ed by X-ray diffraction 
uning specimens 9 n steel water quenched 
from 900°C. and annea r different periods 


and at different temperatures. Method of exper! 
mental investigation je described. Tata are charted 
and tatulated 12 ref. 
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BOOK Call No.: TN672.V8 
Author: MOROZ, L. S. 
Full Title: STRENGTHENING OF ALLOYED IRON IN THE PHASE TRANSFORMATION 
Transliterated Title: Uprochnentye legirovannogo zheleza pri fazovom 
prevrashchenii 
Publishing Data 
Originating Agency: All-Union Scientific Engineering and Technical 
Society off Machine Builders. Urals Branch 
Publishing House: State Scientific and Technical Publishing House 
of Machine Building Literature ("Mashgiz ) 
Date: 1950 No. pp.: ll No. of copies: 3,000 
Text Data 
This is an article from the book: VSESOYUZNOYE NAUCHNOYE INZHENERNO- 
TEKHNICHESKOYE OBSHCHESTVO MASHINOSTROITELEY. URAL'SKOYE OTDELENIYE, 
THERMAL TREATMENT OF METALS - Symposium of Conference (Termicheskaya 
obrabotka metallov, materialy konferentsii) (p.225-235). see AIL 223-11 
Coverage: Substantial increase of hardness of practically carbonless 
alloyed iron at tempering is discussed. The experimental 
results indicate that the hardening of ~-iron crystals oc- 
curs because of deformation at volume change in the process 
of phase transformation of 7 Fe> XFe. The appearance of re- 
sidual stresses in the crystal lattice and the breaking up 
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Uprochneniye legirovannogo zheleza pri fazovom AID 353 - I 
prevrashchenili 


of the grains create the strengthening of alloyed iron which 
js the substance of "phase hardening". 


Comparison of physico-mechanical properties obtained by the 
phase and mechanical hardening leads to the important con- 
clusion that the strengthening of alloyed iron at plastic 
deformation and heat treatment is subjected to the same laws 
of mechanics of materials. However, the mechanical state of 
crystal lattice at “phase hardening" has 2 special nature. 
10 charts, 2 tables. 
Purpose: For scientific workers 
Facilities: None 
No. of Russian and Slavic References: 5 Russian (1941-49) 
Available: Library of Congress 
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Me tallogre ohy 


Causes for the diffusion of Interference: tines on k-rev ciates of tariened car.on- 
free alloys of iron, Zhur. tekh. fiz. °? no. *, 1952 


9. Monthly List of Russian Accessicns, Library of Congress, _ August L95%, 2nel. 
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Card 1/1 


Author : Moroz, L. 5S. 


Title : Significance of plasticity characteristics, reflecting certain sides 
of the physical state of alloys 


Periodical : Zhur. tekh. fiz. 24, 425-432, Mar 1954 


Abstract : Experimentally establishes expediency of considering separately 
uniformly-distributed and concentrated deformations of alloys under 
tension and discusses significance of each kind of deformation in 
investigation of various factors which have effect on physical con- 
ditions of alloys. S*udies deformations of carbon steel and its 
characteristics, such as y’eld point, tensile strength and reducticn 
in area, versus chemical composition, structure and heat treatment. 
Fifteen references, all USSR; most 1948-1952. Graphs. 


Institution 


Submitted : September 18, 1953 
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MOROZ, L. 3. 


USSR/Metals - Hardening FD-ibe | 

Card 1/1 > Pub. 193 - le/ié : 

Author : Moroz, L. S. 

Title “Whe: phenomenon of internal cold hardening during the polymerphic con- 
version cf gamma-Fe to alpha-Fe 

Periodical : Zhur. tekh. fiz. 24, 705-714, Apr 1954 

Abstract > Investigates the influence of volumetric variations, during the po_y- 


mcrphic conversion cf gamma-iron to alpha-iron, upon the internai 
structure and mechanical properties of alloys. Attempts to connect 
the toughening caused by cold hardening of the alpha-iron crystais. 
follcwing the changes in volume during the conversion of gamma-Fe tc 
alpha-Fe, with the changes in the mosaic structure of the alicyr. 
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Submitted : September 18, 1953 
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AL'TGAUZEN, O.N., kandidat fiziko-matomaticheskikh nauk; BERNSHTEYN, ML, 
kandidat tekhnicheskith nauk; BLANTER, M.Ye., doktor tekhnicheskikh 
nauk; BOKSHTEYN, $.Z., doktor tekhnicheskikh nauk: EOLKHOV IT INOVA, 
Ye.N., kandidat tekhnicheskilkh nauk; BORZDYKA, A.M., doktor telhni- 
cheskith nauk; BUNIN, K.P., doktor tekhnicheskith nauk; VINOGRAD, 
M.I., kandidat tekhnicheskikh nauk; VOLOVIK, B.Ye., doktor tekhniche- 
skikh nauk [deceased]; GAMOV, M.I., inzhener; GELLER, Yu.A., doktor 
tekhnicheskikh nauk; GORELIK, S.S., kandidat tekhnicheskikh nauk; 
GOL' DEHBERG, A.A., kandidat tekhnicheskikh nauk; GOTLEB, L.I., kandi- 
dat tekhnicheskikh nauk; GRIGOROVICH, V.K., kandidat tekhnicheskikh 
nauk; GULYAYEV, B.B., doktor tekhnicheskilkh nauk; DOVGALEVSKIY, Ya.M, 
kandidat tekhnicheskikh nauk; DUDOVTSSV, P.A., kandidat tekhniche- 
skikh nauk; KIDIN, I.N., doktor tekhnicheskikh nauk; KIPWIS, S.kh., 
tnzhener; KORITSKIY, V.G., kandidat tekhnicheskikh nauk; LANDA, A.F., 
doktor takhnicheskikh nauk; LEYKIN, I.M., kandidat tekhnicheskikh 
nauk; LIVSHITS, L.S., kandidat tekhnichegkilh nauk; L'VOV, M.A., 
kandidat tekhnichesgkikh nauk; MALYSHEV,K.A., kandidat tekhnicheskikh 
nauk; MEYERSON, G.A., doktor tekhnicheskikh nauk; MINKEVICH, A.N., 
kandidat tekhnicheski'ch nauk; { L.S., doktor tekhnicheskikh 

; nauk; NATANSON, A.x., and idat eee onic nauk; NAKHIMOV, A.M., 

inzhener; NAKHIMOV, D.M., kandidat tekhnicheskikh nauk; POGODIN~ 

ALEKSEYEV, G.I., doktor tekhnicheskikh nauk; POPOVA, N.u., kandidat 

tekbnicheskikh nauk; POPOV, A.A., kandidat tekhnicheskikh nauk; 

RAKHSHTADT, A.G., kandidat tethnoicheskikth nauk; ROGEL'B#eRG, I.L., 

kandidat tekhnicheskikh nauk; 


(Continued on next card} 
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AL'TGAUZEN, O.N.---- (continued) Card 2. 
SADOVSKIY, V.D., doktor tekhnicheskikh nauk; SALTYKCV, S.a., 
inzhener; SOBOLZV, N.D., kandidat tekhnichescikh nauk; SOLODIXHIN, 
A.G., kandidat tekhnicheskikh nauk; UMANSKIY, Ya.S., kandidat 
tekhnicheskikh nauk; UTBVSKIY, L.M., kandidat tekhnicheskikh nauk; 
FRIDMAN, Ya-B., doktor texhnicheskikh nauk; KHIMYSHIN, ¥.F., 
kandidat tekhnicheskikh nauk: KHRUSHCHEV, M.M., doktor takhniche- 
akikh nauk; CHERNASHKIN, V.G., kandidat tekhnicheskikh nauk; SHAPIRO, 
M.M., inzhener; SHKOL'NIK, L.M., kandidat tekhnicheskikh nauk; 
SHRAYBER, D.S., kandidat tekhnoicheskikh nauk; SHCHAPOV, N.P., doktor 
tekhnicheskikh nauk; GUDTSOV , N.T., akademik, redaxtor; GORODIN, A.M. 
redaktor izdatel'stva: VAYNSHT#YN, Ye.3., tekhnicheskily redaktor 


[Physical metallurgy and the heat treatment of steel and iron; a 
reference book] Metallovedenie i termicheskaia obrahotka stali i 
chuguna; spravochnik. Pod red. N.T.Dudtsova, M.L.Bernshteina, AG. 
Rakhshtadta. Moskva, Gos. nauchno-tekha. izd=vo lit-ry oo chernoi i 
tsvetnoi metallurgii, 1956. 1204 p. (MLA 9:9) 


1. Chlen -korrespondent Akademii nauk USSR (for Bunin) 
(Steel--Heat treatment) (Iron--Heat treatme: +) 
(Physical metallurgy) 
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HOR las.Selomonayich, LAXHTIH, Yu.M., redaktor; VALOV, N.A., redaktor 
{edatel'atva; RVBSSOS, I.M., tekhnicheskiy redaktor 


LPine structure and the strength of steel) Tonkaia struktura 1 

prochnost' stali. Moskva, Gos. nauchno-tekhno. izd-vo 1it-ry 

po chernoi 1 tevetnoi metallurgii, 1957. 158 p. (HLRA 10:6) 
(Stee l--Me tal lography) 
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AUTHORS Moroz L § Kresin Yu D Mesgin TO E Crernetsov Vot 


TITLE The Strength of Titanrumr ©Proctnost tetas 


PERIODiCAL V sb Metaliuryivs Moscow. Leningrad AN SSSR i457 pp 172- 
193 


ABSTRACT Anoinvestivation was mide of the effect of low temperatiares fate and 
length. of load ny! me notch ng and other eaterna! factors on the 
modulus of :upture of ndustvral T smelted cn an ctectric-arc vacuum 
furnace Tre authors discovered a shavp difference in sens tivity to 
notching 'SNein metals of sevarate smeitngs which was determined bv 
the ratio between the spec fic deformat on work of impact stretching 
of smooth spec mens and the a, of notched Mesnage: -type specimens. 
Ti which bas a high SN ois also sensitive to the state of the surface i 
notched specimens Tre max mur tt content of GQ 007. 0 00K", 
with which Ti retains a tolerable SN but thes figure may vary depend- 
ing upon O and N content The cntens-ty of the effect of Flom the ak 1s 
determined by the size and type of TH precipitation «hich depends 

Card 1/2 upon the cooling rate from the temperature of 4 4000 Static 
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The Strength of Titanium 


bending tests of notched Specimens showed that the magnitude of The bending deflec- 
tion and the deformation work up to the appearance of the first crack. as well as 
the work of Propagation of the ¢ rack through the PMUre section of te¢ specomen at 
Foom temperature, are less in Ti thay WW SKE Lal stopt. Ty dyinamare testing T: 
with 0 0007% Fy exhibets no Cold-brittleness Whatever, but When affected be MM piri 
tres, in Particular by FL yy becomes Cold-brittle An int rease INH content to 
0.0125% decreases , by 75% at 196% The authors advance a} “pothesis to 
exnlain the Physical nature of H-brittieness Of T1 by the low Sor of favorably 
Oriented hydride Inclusions — ft Was discovered that the strain rote has no effect 

on the ductility of Smooth specimens of Tr ene ched th 
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AUTHORS: _ Moroz, L. S, 


Tech. Sc.; and Bendryshev, 0. L. 


12/2001 


» Cand. Tech. Sc., 


5210009-9 


Dr. Tech. Sc.; Nemchinskiy, A. L., Cand. Tech, Se.; 
ashkov, P, é., Dr. Tech, 3c., Prof 


-» Shurakov, 3. 3.) Gana, 
Hear of the 


Central Factory Laboratory (Tsentral'naya zavodskaya 1:,boratoriya) 


TITLE: Brittle Breakdown of Steel 


and Steel Parts (Khrupkiye razru- 


Sheniya stali i stal'nykh detaley) 


PERIONICAL: 
(U.S.S.R.) 


ABSTRACT: 


M, Potak, which contains 
OBORONGIZ, dated 1955, 


author listed last above 


Card 1/2 


The first four of the above authors 
book, "Brittle Breakdown of Steel and Steel Parts" by Ya. 
389 pages and is published by 

These critics 
used much material based on his own investigations, 
state that the book filis a need in the 
dustry and contains little that. merits criticism. 
, Bendryshev, makes a separate re- 
view and finds that the took mill acquaint wide circles of 
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MOROZ, L.S., doktor tekhn.nauk; MIGIN, T.E,, ingh, 


Mechaniam of the hydrogen embrittlement of steel. letallo- 
vedenie 3:51-57 '59. (MIRA 14:3) 
(Steeleliydrogen content) 
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MOROZ, L.S.y doktor tekhn.nauk; KHESIN, Yu.D., inzh. 


Study of the mechanism of hydroger. embrittlement of titanium 
and its alloys. Metallovedenie 3:74-87 '59, (MIRA 14:3) 
(Titanium—Hydrogen content) 
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Berm metal grain growth in vacuum ed 4 
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(Metal erystals--Growth) 
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TITLE: Investigation of the Mechanism of Hydrogen Embrittlement 
of Titanium4and its Alloys 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1960,Nr l,pp 111-122 (USSR) 


ABSTRACT: The object of the present investigation was to study the 
effect of hydrogen on the mechanical properties of a-Ti 
and titanium alloys of the g and at type (the 
Constitution diagram of the Ti-H system is reproduced in 
Fig 1; wt-%, top scale, at-%, bottom scale), The 
experimental materials comprised: technical purity Ti 
(U.T.S, = 55 kg/mme at room temperature); a two-phase, 
Ti-base alloy containing 2% Mn, 1.3% Fe, 0.8% Cr, 

1.2% Mo and 1.298 V; a two~phase, Ti-base alloy 
Containing 5% Al, 3% Mo and 3% V; and a B~alloy, 
Containing 15 Mo. After hot working, all these alloys 
were finely-crystalline with the average grain size of 
0.04% to 0.07 mm, after a vacuum treatment (15 h at 700°C) 
their hydrogen content was less than 0.003%, Two methods 
were used to introduce hydrogen into the test Pieces that 
were to be employed in the subsequent tests: the 
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Titanium and its Alloys 
the heading of the table). The effect of hydrogen on the 
mechanical properties of the technical purity titanium, 
annealed at 650 °C, is illustrated by data given in 
Table 2 under the following headings: Ha content, wt-%; 
ds (yield point, ke/mm2); _ W (reduction of area, %); 
a, (impact strength, kg/mm2) . It will be seen that 
wheraas neither the yield point nor ductility (as indicated 
by w) of the specimens were affected by increasing 
hydrogen concentration, the impact strength, determined on 
notched bars. failed catastrophically. This effect is a 
direct consequence of the nature of the Ti-H constitution 
diagram (Fig 1). Solubility of H in a-Ti varies from 
0.18 at 300 °C to 0.002 wt-% at 100 °C; after slow cooling 

from temperatures above 300 OC, hydrogen is present in 
titanium in the form of fully precipitated titanium hydride 
platelets (see the photomicrograph, Fig 2); when titanium, 
containing less than 0.18 wt-% Ho, is heated to 300 °C, 
hydrides dissociate completely and a solid sclution of H 

in Ti is formed. On quenching from this or a higher 
temperature, a super--saturated, Soe tation marae able 
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solid solution will be obtained, Thus, a titanium 
specimen with 0.03% H, quenched from 500 °C, nad an 
impact strength of 7 kgm/cm@; after ageing at 200 °C its 
impact strength decreased to 1 kgm/em2, Similar results 
Gould be obtained by prolonged room temperature ageing; 
this is illustrated by data, given in Table 3, which 
shows values of a, of the H-bearing Ti specimen after 
quenching from 500 °C, and after 1, 10 and 100 days' 
ageing at room temperature. Electron-microscope study of 
the ageing process confirmed the hypothesis that, in this 
case, embrittlement during ageing is associated with the 
precipitation and coalescence of titanium hydrides; this 
is illustrated clearly by the photomicrographs (X 2350) 
reproduced in Fig 3 (a - the microstructure of an 
H-bearing, Ti specimen in the quenched condition, b - the 
same microsection after 7 days' ageing at room 
temperature) which show the increased proportion of the 
hydrides as well as the grain-boundary broadening in the 
aged material, Regarding the mechanism of the embrittling 
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effect of hydrides, the authors base their considerations 
e on the experimental data reproduced in Tables y and 95. 
The effect of the rate of deformation on ductility of 
annealed, H-bearing, a-Ti is illustrated in Table +. 
which shows: H2 content, wt-%; elongation (6, %) and 
reduction of area (Ww, %) for specimens, tested at the 
rates of strain of: (1) 2 mm/min, and (rr) 2,10? mm/min. 
The effect of the test temperature on the ductility of 
the same material is illustrated in Table 5, showing? 
HD content, wt-%, 6, and yw determined at +20, -20 and 
~60 °C; (the specimen with 0.03% H tested at ~60 °C 
failed in a brittle manner). It can be inferred from data 
given in Tables 2, 4 and 5 that brittleness dua to hydrogen 
2 is not revealed by standard tensile tests, conducted on 
cylindrical specimens, and only becomes evident in the 
presence of a notch, at high rates of strain. or at low 
temperatures. These facts can be interpreted in one way 
only: titanium hydrides, while possessing some ductility, 
5/16 have low resistance to rupture, if the norma! tansile 
" stress in titanium is lower than the rupture strength of 
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the hydrides, the effect of hydrogen will not become 
apparent; if the normal stress is raised above that 
critical value (by introduction of a notch, increasing 
the strain rate, or lowering the temperature), cracks 
are formed in the hydrides which reduce the strength of 
the metal to a level depending on the proportion of 
hydride platelets present and on their size, since these 
factors determine the number and dimensions of the 
cracks, This is illustrated by data reproduced in Fig 4, 
where the true tensile strength (Sx, kg/mm) of H-bearing 
titanium at -196 °C is plotted against the quantity and 
dimensions of the precipitated hydrides, points a,6 ; 
and @ relating tos (a) specimen quenched from 500 oC 
(low hydride concentration); (6) specimen quenched and 
aged for 2 h at 100 °C (medium concentration of hydrides 
of small size); (@) specimen annealed at LOO °C (high 
concentration of coarse hydride particles). The 
6/6 propagation of cracks in nydrogen-embrittled titanium is a 
assisted by the internal tensile stresses. present at the 
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- Titanium and its Alloys 
; edges of the hydride platelets owing to their higher 
(in comparison with Ti) specific volume. Oxygen, 
nitrogen, and carbon additions increase the Sensitivity 
of titanium to hydrogen embrittlement, since they promote 
propagation of cracks; the effect of aluminium is 
beneficial since this metal increases Solubility of 
hydrogen in titanium. The effect of hydrogen on the 
mechanical properties of a B-type, 15% Mo-Ti alloy was 
Studied next, The results are reproduced in Table oe 
; Showing: condition of the alloy (degassed; hydrogen- 
a amprognatad by electrolytic treatment - 3} h at 0,2 amp/ 
2 emé); U.T.8. (op, kg/mnu2); yield point (og, kg/mm2), 
Oe Bi wy Be i will be seen that none of the 
investigated properties were affected by the presence of 
hydrogen, The results of experiments on specimens with 
higher content of hydrogen (introduced by high- 
temperature diffusion), quenched from 750 OC, are given 
Card in Fig 5, where w of specimens tested at the rates of 
a1 16 Strain of 2 and 200 mm/min (crcsses and circles. 
Tespectively) is plotted against the hydrogen content (4%), 
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It will be seen that as long as hydrogen is in the 
solution, it does not affect the ductility of the 
B-phase; precipitation of hydrides in the B-phase 
causes the metal to fail ina brittle manner, this 
effect being attributed to notch-sensitivity of the 
B-phase, The hydrogen embrittlement of the atp alloys 
is next discussed, Two alloys of this type, containing 
20 and 50% of the 6-phase, were investigated. Their 
mechanical properties (og, 6, and w), are given in 
Table 7, the figures in the first and second sub- columns 
for each property relating to the hydrogen-free specimens 
and to specimens subjected to 24 h electrolytic 
hydrogenization treatment. It will be seen that, 
whereas the yield point was not affected by the presence 
of hydrogen, the ductility of the alloy (5, Ww) decreased 
sharply. It was observed, also; that fracture of the 
hydrogen-bearing specimens started at the surface, the 
first cracks appearing already in the elastic 
deformation range (see Fig 6). The effect of the 
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variation of the content of hydrogens introduzed by 
high-temperature diffusion, is {llustrated by data given 

in Table 8 under the following headings: H2 content, 

wt-%; wr, %, of the alloy containing 20 and 50% of the 
B-phase. (a specimen of the alloy, containing 20% of 

the B-phase and 0.1% Hz, failed in the brittle manner) » 
These results showed that the embrittling effect of 
hydrogen was more pronounced in the alloy with a lower 
content of the B-phase. The effect of the deformation 

rate is illustrated in Figs 7 and 8. In Fig 73, is 
plotted against the rate of strain (V, mm/min) for an 

alloy containing 20% of the B-phase, curves 1 and 2 
relating to specimens before and after the electrolytic 
hydrogenization treatment, respectively; the correspon- 
ding curves for the alloy containing 50% of the ® pnase 

are plotted in Fig 7b. In Fig 8a, W is plotted against 

VY for the alloy containing 50% of the B-phase, curves Te 

6 2 and 3 relating to specimens with 0,025, 0.050 and 0.1% 
: of hydregen (introduced by nigh Lemperavure aif fusion VY 
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treatment) respectively; the corresponding curves 
(1 and 3) for the alloy containing 20% of the B-phase 
are plotted in Fig 8b. In this case, too, the 
proportion of the 6-phase determined the behaviour of 
the alloys. The ductility of specimens containing 
hydrogen, introduced electrolytically, increased with 
increasing V, approaching the ductility of hydrogen- 
free material at V = 200 mm/min, this restoration of 
ductility with increasing V being less pronounced in 
the alloy with 50% of the 6-phase. In the case of 
specimens containing hydrogen introduced by the high- 
temperature diffusion treatment, the restoration of 
ductility with increasing V was slow in specimens 
containing 50% of the B-phase, and did not occur at all 
in specimens containing 20% of the B-phase and 0.1% Ho. 
The effect of the constitution on the sensitivity of the 
a+B alloys to hydrogen embrittlement was revealed also 


Card by the results of impact strength tests, conducted on 
pth of a 


10/16 notched, cylindrical specimens 8 mm diameter (de 
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the notch 1 mm, root radius 0.55 mm). The results of 
these tests are given in Table 9, showing: H2 content, 
wt-%; ay, kem/eme, of specimens containing 20 and 50 
of the ®-phase. However, it is pointed out that tensile 
test at slow rates of strain is a more sensitive method 
of revealing the hydrogen embrittlement of titanium 
alloys of the atp type. The difference in the 
behaviour of material containing hydrogen, introduced by 
different techniques, is attributed to the fact that 
hydrogen introduced electrolytically (i.e. at room 
temperature) can dissolve in the g-phase only. This was 
checked by X-ray diffraction analysis, carried out ona 
complex, Mn-bearing alloy, whose alloying elements, 
however, did not affect the solubility of hydrogen. The 
results are given in Table 10 under the following 
headings: constitution of the allo (relative 
proportion of the a- and ®B-phase); lattice parameters 
of the c- and 8~phases in the degassed alloy; ith / 
\ 


Card 


11/ 16 parameters of the a- and B-phases in the alloy with 
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